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CONTACT F'ROBLEM AND STRESS D I STR I BUT I ON 

I N  BLADE LOCK I NG P I ECES OF THE J E T  ENG I NE ' S  TURB I NE .  

Kopec k ť  H . , Skr2a t A .  

Summar y .  

I n  t h e  p ap er w e  c on s i d e r  t h e  p r ob l em o f  p o s s i b i l i t y o f  a d op t i o n  o f  

ex p e r i men t a l  r es u l t s  a s  an i mp l e m e n t  o f  v er i f i c at i on o f  mat h e m a 

t i c a l  mod e l  f or n umer i c a l  c a l c u l at i on s ,  on t h e  e x amp l e  o f  b l ad e  

l oc k i n g p i e c e s  o f  t h e  j et e n g i n e ' s  t u r b i n e .  

F i g . l p r es e n t s  g eome t r y  o f  c o n s t r uc t i on .  

F i g . 1 .  
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I n  t h e  p a p er w e  c on s i d e r  t h e  p r ob l em o f  p os s i b i l i t y cf 
ad op t i on of e:", p er i m en t a l  r esu l t s  O'.S an i mp l emen t o f  v er i f i c a t i cr. 

of mat h ema t i c a l  m o d e l  � or n umer i c a l  c a l c u l at i on s ,  on t h e  ex amp l e  

o f  b l a d e  l oc k i n g p i e c e s  o f  t h e  j et en g i n e ' s turb i ne .  
Ex p er i men t a l  mod e l  i n ves t i g at i on was p ut i n t o  ef f ec t  b y  

p h o t oe l a st i c m e t h o d . I n  or d er t o  assur e an a d e q u a t e  g eomet r y :J f  

mod e l , b l ad e  c l ear an c e s  wer e t r an s f o r me d . 
To i n i t i a t e var i ou s  s t a t e s  of en g i n e ' s wor k t h e  i r. vest i g at i on 

w a s  made f o r sever a l  d i f f er e n t  v a l u e s  of l oad i n g f or c e s . 

F i g .  2 p r e sen t s  d i s t � i b ut i on of i s o c h r omat i e s f or o n e  of t h e c a s e s  

o f  l o a d i n g s t a t e . 

F i g . 2 . 
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M a t h e m a t i c a l  m o d e l  o f  FEM i n  w h i c h c on t a c t s  b et w e e n  e l emen t s  

o f  t h e  c o n s t r u c t i on w e r e  i n c l ud ed w a s  e l a b o r a t e d . I n  order t o  

p r o j e c t  t h e  f orces o f  c o n t a c t  o n e - d i me n s i o n a l  e l emen t s  o f  f our 

d eg r e e s  of f r eedom wer e i n t r od uc e d . The st i f f n ess of 

men t s  was d e t er m i n a t ed by i t e r at i on .  

Th e d i g i t az i n g o f  a r e a  was p e r f o r m e d  i n  t h e  b a s i s of 

r e s u l t s . 

t h ese e l e-

p h o t o e l ast i c  

P� i n t out o f  t h e  g r i d  a n d  c o n t our l i n e s  o f  i so c h r o m at i es r e c e i ved 

on t h e  way o f  numer i c a l  c a l c u l at i on are p r esen ted on F i g .  � .  
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S at i s f y i n g  c on c o r d a n c e  o f  t h e  

b y  

p i c t ur e s  

n u m er i c a l  

o f  i so c h r omat i es a n d  

c a l c u l a t i on sugget s c on t our l i n es r e c e i ved 

the c or r e c t n ess o f  a s s u mp t i o n  o f  m a t h emat i c a l  mod e l . 

M o r e  g e n e r a l  c a s e  of a n a l y s i s of t h e  c o n s t r uc t i on r eq u i r es to 
p a y  r es p e c t  t o  t h r ee-d i me n s i on a l  e l emen t s  a n d  m o r e  a d e q u a t e  way o f  

l oad i n g .  

Pr e s e n t ed r e s u l t s  c on s t i t u t e  t h e  f i r s t  s t ep of t h e  c o n s i 

d e r a t i on t h e  p r ob l e m of s t r es s  d i st r i b ut i on i n  r e a l  s t r u c t u r e s  

( b l ad e  l oc k i n g  p i ec es o f  t ur b i n e s ) o n  t h e  b a s i s o f  an a d e q ua t e  

mod e l  i n v e st i g a t i on . 
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